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ABSTRACT
Background: There are over 300,000 missing tuberculosis (TB) cases in Nigeria and TB is a major cause
of morbidity and mortality. Awareness about the disease, symptoms, transmission as well as knowledge
of where curative and treatment services can be accessed will help in public health control programs in
slum communities. The study aimed to determine the level of awareness and knowledge of tuberculosis
among urban slum dwellers in Lagos, Nigeria.
Method: A community-based, cross-sectional study was conducted across six urban slums in Nigeria as
part of community outreach activities marking the World TB Day. A structured, pretested questionnaire
was used to capture relevant information among adult participants seeking TB and other services.
Domains identified were knowledge about TB symptoms, prevention, spread and Directly Observed
Therapy Short course (DOTS) treatment.
Results: A total of 632 respondents participated in this study. Majority were 25-34 years (24.7%), males
(65.8%), Christians (55.7%), married (73.7%), attained secondary education (37.8%), with 3-4 persons
per household (41%) and 1-2 persons per room (44.5%). About two-third (59.7%) of the respondents
have heard of TB, while 41% have heard about DOTS. Only 27.2% were aware of a TB treatment facility;
41.6% knew that TB treatment is free; 48.4% knew that TB is curable and only 31.5% knew who a
presumptive TB patient is. Information about TB treatment was mostly provided by community health
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workers, 309 (48.9%) followed by radio (20.4%). The predictors of good knowledge of symptoms of TB
were male sex, older age >45 years and having some education (compared to no education) while the
predictors of correct knowledge of how TB is spread were smoking, high income and older age >45 years.
Conclusion: Knowledge of TB free treatment, curability and symptoms of TB and awareness of TB
treatment facilities among Lagos slum residents is poor. Knowledge about “free treatment”, “TB
treatment facilities” and “symptoms of TB” need to be emphasized during community education
programs in slums. Policymakers need to prioritize social determinants of TB knowledge and services in
slums.
Key Words: Knowledge, Awareness, Tuberculosis, Urban slum, Directly Observed Therapy Short Course
(DOTS).
INTRODUCTION
Tuberculosis (TB) is the leading cause of morbidity and mortality worldwide. In 2020, TB was the
second leading cause of death from infectious disease after COVID-191. According to the 2021 Global
TB Report, an estimated 9.9 million people fell ill with TB in 2020, but only 5.8 million people were
notified, down from 7.1 million notified in 2019. This gives a gap of 4.1 million TB patients that were
undiagnosed or not reported to National Tuberculosis Programs (NTPs)1. TB deaths also increased
for the first time in over a decade. Best estimates for 2020 are 1.3 million TB deaths among HIVnegative people (up from 1.2 million in 2019) and an additional 214, 000 among HIV-positive people
(up from 209, 000 in 2019)1. In 2016, the ‘End TB Strategy’ was adopted with the goal to reducing
the incidence of TB by 85%, and TB-associated mortality by 90% in the year 20302,3
Nigeria is one of the high burden countries for Tuberculosis (TB), TB/HIV co-infection and multidrug
resistant TB. A significant progress was recorded in 2020 as the country notified a total of 138,591
cases; over 15% higher compared to 106,533 and 120,266 cases notified in 2018 and 2019
respectively4. Notwithstanding, over 300,000 of the estimated 440,000 incident TB cases are still
missed annually. Factors such as the HIV/AIDS epidemic, rapid population growth, high poverty
levels and the rise in multidrug resistant TB have contributed to this high burden 5. In 2004, Nigeria
adopted the Directly Observed Therapy Short course (DOTS) as a strategy for TB control. Following
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this, over 5,000 DOTs facilities have been established in the country. Tuberculosis diagnosis and
treatment is also free in Nigeria, under the ‘Stop TB’ Program6.
Urban slums are communities vulnerable to TB due to overcrowding, unsanitary living conditions,
high poverty levels and other barriers limiting access to health promotion, preventive and treatment
services7. Vulnerable slum populations are also at higher risk of contracting TB and spreading the
disease. There are concerns that the poor socioeconomic determinants of health in this population
may limit access to information and understanding of drivers of TB infection, transmission and
associated stigma8,9. Studies have identified lack of formal education, unemployment and lack of
access to health services as determinants of poor TB knowledge in urban slums9,10. Communities in
urban slums in Nigeria are disproportionately affected by tuberculosis and other infectious diseases
due to above mentioned barriers and risk factors. However, few studies have assessed the awareness
and knowledge of TB among marginalized populations in urban slums in Nigeria. The study sought
to determine the level of awareness and knowledge of tuberculosis among urban slum dwellers in
Lagos, Nigeria.
METHODOLOGY
Study Design
This was a community based, cross-sectional study. The study took place from March 1-31st, 2017 as
part of the commemoration of annual World TB Day. Community based TB case finding (outreaches)
were carried out across six slum communities in high TB prevalent LGAs in Lagos, Nigeria based on
the TB case notification rate 2014.
Study Setting, Population and Sample Technique
The study took place in Lagos, Nigeria. Lagos is an urban city in Southwestern Nigeria. Lagos
population was 14,862,000 in 202111. Participants are eligible if aged 18 years old or more; present
with cough of 2 weeks or more or with any other symptoms of tuberculosis. A total of 632
participants across five LGAs were recruited for the study with average of 125 subjects per Local
Government Area (LGA). These five LGAs have a combined population of over one million people.
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Recruitment of subjects took place during open, concurrently run outreaches, preceded by
community entry, mobilization and sensitization until a sample size of 632 was reached. Considering
the limited resources to conduct the research, the study LGAs, slum communities and sample size
were purposively selected. The selected communities met the official classification and definition as
urban poor communities. They were densely populated with congested residential conditions, dense
mix of migrants and temporary settler’s characteristic of typical urban slums.
The selected LGAs are: Ikeja, Ojo, Ifako Ijaiye, Apapa and Ajeromi-Ifelodun. These LGAs have various
hotspots for TB transmission. One slum community was selected per LGA with the exception of
Ajeromi with two slum outreach locations. Each location had a team of healthcare workers consisting
of medical doctors, laboratory scientist (Genexpert focal person for the collection of sputum), TB
Local Government Area Supervisor, health educator, community health extension workers, referral
coordinator, a nurse and two data entry clerks administering the survey questionnaires to clients just
after the documentation of the attendees’ vital signs.
Data Collection
Data were collected using a structured interviewer-administered questionnaire. The tool was pretested in a similar community outside of the study sites and relevant corrections were made. The
survey collected information on socio-demographic characteristics (age, sex, income, occupation,
marital status, household occupancy, smoking status, alcohol etc), TB knowledge and awareness of
TB symptoms, causes, spread, and treatment of TB, awareness of TB treatment facilities and sources
of TB information. Face-to-face interviews were conducted by twelve trained research assistants
(two per outreach location) with higher education and fluent in the local Nigerian languages. Surveys
took place under a private canopy after taking vital signs of participants. Respondent interview took
an average of 20 minutes to complete. Subsequently, sputum samples were taken from individuals
who presented with symptoms of TB. Samples were taken to the laboratory by sputum transporters.
Results were mostly available to participants within 24 hours. Participants who could not collect TB
results were followed up within 48 hours via phone call.
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Measures
Socio-demographic information collected include age, gender, formal education, income status,
residence, smoking and alcohol history. TB awareness was investigated by asking the questions:
“Have you ever heard of tuberculosis or TB?” (Yes, No), “Have you heard of DOTS” (Yes, No), “Are you
aware of TB treatment facilities” (Yes, No). Sources of TB information were investigated by asking
the question, “Where did you hear about tuberculosis or TB?” (Family/friends, school/workplace,
health care provider, television, radio, newspaper, and others). TB knowledge was assessed with 12
questions: 2 questions assessed the causes of TB, 6 questions assessed the transmission/spread of
TB, and 4 questions assessed TB symptoms. Responses were coded as correct (1) or incorrect (0).
The correct responses across the TB knowledge domains were summed to give a total TB knowledge
score. The maximum score was 12 and the minimum was zero. For each knowledge domain assessed,
knowledge score of ≥8 or ≥75% was classified as good knowledge while knowledge score of < 8 or <
75% was classified as poor knowledge of TB.
Data Analysis
Data were entered into MS Excel and exported to SPSS Version 23 (IBM, Armonk, NY, USA) for
statistical analysis. The frequency and proportion of different variables were reported by descriptive
statistics. The association between participant characteristics and their knowledge of TB symptoms
and spread was assessed using univariate logistic regression model with Odds Ratio (OR) and 95%
Confidence Interval (CI). Adjusted odds ratios (AORs) were calculated to determine the strength of
association between independent variables and knowledge of symptoms and spread of tuberculosis.
All variables with P < 0.05 in the univariate analysis were included in the stepwise multivariate
logistic regression model. A p-value < 0.05 was considered statistically significant.
Ethical Approval
The study was approved by the Health Research and Ethics Committee of Lagos State University
Teaching Hospital with approval number: LREC. 06/10/828. Written informed consent was
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obtained from the participants before the administration of questionnaires. Respondents’
confidentiality was also maintained by not using identifiers.
RESULTS
Sociodemographic characteristics of respondents
Table 1 shows that a total of 632 respondents participated in the study. Majority were in the age
group 25-34 years (24.7%), males (65.8%), Christians (55.7%), married (73.7%), secondary
education (37.8%), with 3-4 persons per household (41%) and 1-2 persons per room (44.5%).
Table 1: Sociodemographic characteristics of respondents N=632
Characteristics

Number

Frequency

<15

8

1.3

15-24

33

5.2

25-34

156

24.7

35-44

151

23.9

45-54

138

21.8

55-64

82

13.0

>65

64

10.1

Male

416

65.8

Female

216

34.2

Christianity

352

55.7

Islam

277

43.8

Traditional Religion

3

0.5

469

74.2

Age(years)

Sex

Religion

Ethnicity
Yoruba
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Ibo

69

10.9

Hausa/Fulani

44

7.0

others

50

7.9

Single

91

14.4

Married

466

73.7

Separated/Divorced

23

3.7

Widowed

52

8.2

No formal education

132

20.9

Primary

170

26.9

Secondary

239

37.8

Tertiary

91

14.4

1-2

99

15.7

3-4

259

41.0

5-6

180

28.5

7-8

51

8.1

8-10

16

2.5

>10

27

4.3

1-2

281

44.5

3-4

243

38.4

5-6

90

14.2

>6

18

2.9

Marital Status

Education

Average no of household

No of persons per room
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Awareness of Tuberculosis treatment, treatment facility and curability
In Table 2, about two-third (59.7%) of the respondents have heard about TB, while 41% have heard
about DOTS. Only 27.2% were aware of a TB treatment facility while 41.6% knew that TB was free
and 48.4% knew that TB is curable. Only 31.5% knew who a presumptive TB patient was.
Table 2: Knowledge of TB and management by respondents n=632
Knowledge of TB and management

Frequency

Percentage

Heard of TB

377

59.7

Heard of DOTS

259

41.0

Aware of TB treatment facility

172

27.2

Knowledge that TB is free

263

41.6

Knowledge that TB is curable

306

48.4

Knowledge of Presumptive TB

199

31.5

Sources of Information about tuberculosis treatment facility
In Table 3, the major source of information about TB treatment facility was from a healthcare worker
(48.9%) followed by radio (20.4%), friends/neighbors (21.5%) and then television (1.1%) and from
old patient (1.1%).
Table 3: Source of information on knowledge of TB treatment centers by respondents N=270
(Multiple response allowed)
Frequency

Percentage

Health care worker

132

48.9

Radio

55

20.4

Friends/neighbor

58

21.5

Posters

19

7.0

Television

3

1.1

Old patient

3

1.1
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Knowledge of symptoms and spread of Tuberculosis
On univariate logistic regression, most of the variables significantly influenced participants'
knowledge of TB symptoms and spread. A stepwise logistic regression identified that age, sex and
education were strong predictors of good knowledge of TB symptoms while age, sex and smoking
status significantly predicted good knowledge of spread/transmission of TB. In Table 4, the
significant predictors of good knowledge of TB symptoms include male sex, older age >45years and
having some education (compared to no education). In Table 5, the significant predictors of good
knowledge of how TB is spread include smoking, high income and older age>45years.
Table 4: Predictors of Good knowledge of TB symptoms
Variables

AOR,95% CI

P-value

Male

1.62(1.05-2.49

0.028

Female

1

Sex

Age
≤ 45 year

1

>45 year

1.67(1.14-2.46)

0.009

Some education

0.54(0.32-0.92)

0.023

No Education

1

Education
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Table 5: Predictors of Good knowledge of TB Spread
Variables

AOR, 95% CI

P-value

Age
≤ 45 year

1

>45 year

1.66(1.14-2.46)

0.011

Income
High income

0.59(0.38-0.91)

Low income

1

0.016

Smoking

0.3(0.1-0.9)

0.036

No smoking

1

Smoking Status

DISCUSSION
This study sought to identify the level of community awareness and knowledge among urban slum
dwellers in Lagos. About 40% of community residents have never heard of TB. Although these
findings are similar to those reported by Bamgboye et al 201612, among women living in coastal areas
in Lagos, they are much higher than those reported in Nigeria, India and Uganda9,13,14. Despite the
high incidence of TB in Nigeria, a large proportion of this population were not aware of the disease.
This population who are unaware of TB represents a significant risk for continued transmission of
the disease. Only about 48.4% of study participants knew that TB is curable. This lack of information
may lead to stigmatization of those with the disease in these communities. Health promotion
activities should target marginalized communities in urban slums.
The findings of this study show that major sources of knowledge of TB in this population were health
care workers and the radio. This is similar to findings from an earlier study in Nigeria, where 59% of
study participants heard about TB from the radio and a study in Ethiopia where healthcare
professionals were the major source of TB information15,16. Healthcare workers and mass media have
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been found to contribute to increased knowledge and risk perception of TB among adults in Malawi,
Ethiopia and South Africa16-18. Persons who have access to both health education programs and mass
media are more likely to have better knowledge and a higher risk perception of TB. Tuberculosis
education and awareness can be disseminated through mass media and the use of community health
extension workers. These methods have proven to be effective in reaching communities in urban
slums.
In this study, we identified that in urban slums, being male, being older than 45 years and having
some form of education were independent predictors of good knowledge of TB symptoms. Several
studies have identified male gender as a predictor of good TB knowledge16,18-19. This may be because
in developing countries, males have better access to education, information and financial resources,
which are social determinants of health. This gender gap is also seen in urban slums. Thus, even in
poorer communities, males have greater access to social determinants of health, which improves
their knowledge of TB. Females in urban slums should be prioritized in tuberculosis awareness
campaigns and programs. Stakeholders involved in tuberculosis control can make use of female
support groups to specifically reach females in urban slums.
Older adults (older than 45) had significantly good knowledge of TB, as compared to those below the
age of 45 years. Although this has been reported in earlier studies, this shows that health promotion
and mass media efforts have not targeted younger people, although they are at a higher risk, due to
a higher prevalence of HIV. It is also reported that young people aged 15-24 years in Nigeria have a
high prevalence of TB (274 per 100,000 people)20-21 . However, studies show that young people are
neglected in global health, as they are perceived as being healthy22.The National TB control program
should prioritize young people in TB awareness and knowledge campaigns.
This study suggests that having education is a predictor of good knowledge of TB in this population,
as compared to no formal education. This finding was supported by previous studies16, 23-25. School
settings are health promotion settings, and health topics are taught in schools. People with formal
education can understand health messages, and can obtain information from various sources.
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Community members with formal education have a higher level of health literacy, and can access
health care systems for health information. Education is a social determinant of health, and it is
associated with correct knowledge of TB. Therefore, TB programs in urban slum populations should
focus on people without formal education.
Higher income and older age were associated with correct knowledge of the spread of TB in our
study. This was supported by different studies reported earlier26-27. People with higher income have
access to better education, information and health care. As tuberculosis is a disease of poverty,
socioeconomic policies, as well as TB programs should focus on marginalized and poorer households
in urban slums. Current study highlights the interrelationships among poverty, lack of education,
male gender and low income as key social drivers of TB transmission in slum communities. Ending
TB in slum will therefore require more than innovative diagnostic and treatment services for TB
patients but also policies addressing socioeconomic barriers that limit access to quality prevention,
diagnostics and treatment services.
In conclusion, despite the many strengths of the study, there are also limitations of the findings. One,
the methods of assessment and measurement of TB knowledge differ across literatures which makes
cross-study comparison to be difficult. Also, the premobilization awareness that was carried out a
day before the outreaches leading to this study could have also indirectly influenced knowledge of
TB gained from healthcare workers by slum community residents through enquiries prior to the time
of administering the questionnaires. Despite the limitations, the findings of the study could help
National TB Programs on specific policy issues and priorities around TB programming for slum
residents in Nigeria and beyond.
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